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Abstract 
Background: This study aimed to evaluate acute injuries of the radial artery (RA) using 
optical coherence tomography (OCT) in patients who underwent coronary intervention via 
the snuffbox approach. 
Methods: Forty-six patients, who underwent coronary intervention and assessment of the 
conventional RA using OCT via the snuffbox approach, were enrolled from two university 
hospitals between August 2018 and August 2019.  
Results: The mean age of the patients was 65.1 years. In this study population, 6-French (Fr) 
sheaths were used. The mean diameter of the conventional RA was 2.89 ± 0.33 mm, and the 
mean lumen area of the conventional RA was 6.68 ± 1.56 mm2. Acute injuries of the 
conventional RA, after the snuffbox approach, were observed in 5 (10.9%) patients. Intimal 
tear was observed in the RA in 1 (2.2%) case. Intraluminal thrombi, without vessel injuries, 
were detected in the RA in 4 (8.7%) cases. However, medial dissection was not observed in 
the OCT analysis. 
Conclusions: This retrospective OCT-based study showed that the diameter of the 
conventional RA was 2.89 mm and acute vessel injury of the conventional RA was rare in 
patients who underwent coronary intervention via the snuffbox approach. 
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Introduction 
The transfemoral approach (TFA) has traditionally been used as the route for 
coronary intervention as a larger guiding catheter can be used and good back-up support is 
available for this approach; moreover, the approach is also convenient for the operator. Since 
the first percutaneous coronary intervention (PCI) via the conventional transradial approach 
(cTRA) performed by Kiemeneij in 1993, the use of cTRA has gradually increased [1]. The 
cTRA is associated with a lower rate of serious access-site complications and improved 
patient comfort compared to the TFA [2, 3]. The cTRA has become essential for coronary 
angiography (CAG) and PCI and is the default access-site route used in daily practice. It is 
recommended as the standard approach for PCI in most clinical settings, including acute 
myocardial infarction [4, 5]. However, damage to the puncture site is inevitable, and there is 
still concern for radial arterial occlusion (RAO) [6]. In addition, the cTRA is associated with 
potential risks of functional and anatomical injuries in future candidates of hemodialysis 
access and bypass grafts for surgical revascularization [7]. 
The distal radial approach, called the snuffbox approach, is a relatively novel 
technique that has attracted the interest of interventional cardiologists [8]. The incidence of 
RAO may decrease using this approach due to the availability of a dual supply system with 
no direct cannulation injury of the conventional RA [9]. However, limited data are available 
regarding the incidence of complications with this new puncture technique, especially acute 
injury of the RA after coronary intervention via the snuffbox approach.  
Optical coherence tomography (OCT) is an imaging technique and is currently the 
best modality for assessing subtle damages (e.g., intimal and medial layer injuries) at high-
resolution (10 µm) [10, 11]. This imaging modality can clearly reveal significant acute 
injuries and chronic intimal thickening of the RA after the cTRA [12]. However, the 
assessment of acute RA injuries after the snuffbox approach using OCT has not been reported 
to date. Therefore, this study aimed to evaluate the conventional RA after the snuffbox 
approach by qualitative and quantitative OCT analysis. 
 
Methods 
Study population 
Patients who underwent coronary intervention under OCT guidance via the snuffbox 
approach at two hospitals were included. Those who had previously undergone CAG or PCI 
via the conventional radial approach were excluded. A single operator at each hospital 
performed the snuffbox approach in patients who had a palpable distal radial artery (RA) in 
the anatomical snuffbox area. The study protocol was approved by the Institutional Review 
Board of Chungbuk National University Hospital and Chonnam National University Hospital 
(approval number: CNUH-2019-272, CBNUH-2019-10-019). 
 
Puncture and cannulation at the anatomical snuffbox 
After local anesthesia, with 1 mL lidocaine hydrochloride using a 26-gauge needle, 
was administered to the anatomical snuffbox area, the puncture was performed using a 21-
gauge open needle using the anterior puncture technique. A 0.018-inch hair wire was then 
introduced after successful puncture, followed by the insertion of a 6-French (Fr) radial 
sheath (Prelude Radial®, Merit Medical, Utah, USA) (Fig. 1A). Following successful 
cannulation in the snuffbox area, a solution containing 0.2 mg of nitroglycerin, 2.5 mg of 
verapamil, and 3,000 units of unfractionated heparin (diluted in 10 mL of saline solution) was 
injected in all study participants to prevent arterial spasms and thrombosis. Anticoagulation 
with a bolus of unfractionated heparin (75–100 U/kg) was administered to achieve an 
activated clotting time > 300 s during PCI. 
 
Hemostasis 
After the puncture procedure was completed, hemostasis was achieved by applying 
sterile 4”×4” gauze and self-adherent bandages for 3 h. Hemostasis was evaluated by the 
operator; when hemostasis was successfully achieved, the bandage could be removed. If 
hemostasis was not achieved, the gauze and bandages were applied for an additional 30–60 
min. 
 
OCT image acquisition and analysis 
The OCT system used in this study was The DragonflyTM OPTISTM Imaging Catheter 
(Abbott, St. Paul, Minnesota, USA) with OPTIS analysis software. Obtaining an OCT image 
of radial artery was done in patients who underwent successful PCI. Before the OCT 
examination for conventional RA, the introducer sheath was pulled out when the tip reached 
the dorsal tubercle of the radius; this was defined as the distal margin of the conventional RA 
area, based on a previous study (Figure 1B) [13]. Then, 54 mm or 75 mm OCT pullback was 
conducted. During the OCT pullback, 5 cc of contrast media was manually injected via the 
radial sheath. After acquisition of the OCT images of the RA, cross-sectional OCT images on 
conventional RA area were analyzed at 1-mm intervals of the intravascular image core 
laboratory at the Chonnam National University Hospital. An intimal tear was defined as 
luminal surface discontinuity, with or without an intimal flap, that was restricted within the 
intima (Fig. 2A). Medial dissection was defined as luminal surface disruption that extended 
into the media, either in the radial or the circumferential direction [12]. The presence of a 
thrombus was also assessed; a thrombus was defined as high-backscattering protrusions 
inside the lumen of the artery in the OCT image (Fig. 2B) [14]. Qualitative assessment of 
acute injury of the conventional RA was performed using whole OCT pullback images for 
each patient. With respect to the quantitative assessment, the regions within 30 mm of the 
conventional RA area were assessed on the OCT images, as shown Figure 1B.  
 
Data collection and statistical analysis 
Patient demographic data, including age, gender, height, weight, body mass index, 
current smoking status, and medical history, including prevalence of hypertension, diabetes 
mellitus, and dyslipidemia were recorded. The data on coronary angiographic and procedural 
characteristics during the snuffbox approach were recorded.  
The continuous variables were analyzed using the paired t-test; they were expressed 
as the mean with standard deviation. For categorical variables, data were expressed as counts 
with percentages. Statistical analysis was performed using SPSS 22.0 for Windows (SPSS-
PC, Chicago, IL, USA). 
 Results 
Baseline and procedural characteristics 
Forty-six patients who underwent coronary intervention and assessment of the 
conventional RA with OCT via the snuffbox approach were enrolled from two university 
hospitals between August 2018 and August 2019. The baseline clinical and procedural 
characteristics of the study population are summarized in Table 1. The mean age of the 
patients was 65.1 years, and 84.8% were male. A total of 30 (65.2%) patients underwent 
coronary intervention for acute coronary syndrome, including 4 patients with ST-segment 
elevation myocardial infarction. The left snuffbox approach was selected for 31 (67.4%) 
patients. All coronary interventions via the snuffbox approach were performed using a 6-Fr 
sheath. There were 26 (59.1%) patients with lesions in the left anterior descending coronary 
artery and 3 (6.8%) patients with lesions in the left main artery. 
 
Qualitative and quantitative assessment of the conventional RA with OCT (Table 2) 
The number of total cross-sections analyzed for the study population was 2491 
frames. For each RA, the mean number of RA cross-sections analyzed was 27.7 frames. The 
mean diameter of the conventional RA was 2.89 ± 0.33 mm, and the mean lumen area of the 
conventional RA was 6.68 ± 1.56 mm2. 
Acute injuries of the conventional RA after the snuffbox approach were observed in 
5 (10.9%) patients. Intimal tears were observed in the RA in 1 (2.2%) case. Intraluminal 
thrombi, without vessel injury, were detected in the RA in 4 (8.7%) cases. However, medial 
dissections were not observed in the OCT analyses. 
 
Discussion 
In the present study, the diameter and the lumen area of the conventional RA, as 
assessed by OCT, were 2.89 ± 0.33 mm and 6.68 ± 1.56 mm2, respectively. Moreover, among 
46 OCT pullback images of the RA, acute vessel injury of the conventional RA was rarely 
observed. There was only 1 case of intimal tear (2.2%); although, 4 cases of intraluminal 
thrombi, without vessel injury (8.7%), were observed. According to available research, this is 
the first study to evaluate acute injury of the conventional RA with OCT after coronary 
intervention via the snuffbox approach. 
Several studies have reported on the diameter of the RA. In a previous study, the 
diameter of the conventional RA was 2.72 mm in Korean patients, as noted with quantitative 
coronary angiography (QCA) [13]. In other studies, the diameter of the conventional RA was 
reported to be 2.7–3.1 mm, as assessed by vascular ultrasonography [15–17]. These findings 
were similar to the present RA diameter findings. However, several studies reported the 
lumen diameter measured using QCA was significantly smaller, approximately 5% smaller, 
compared to that determined using OCT [18, 19]. Therefore, the accurate RA diameter 
measured using OCT in the present study is expected to aid interventional cardiologists. 
Several studies have reported that the occurrence of conventional RAO was rare, 
confirmed by vascular ultrasonography, after the snuffbox approach (0.27%, 1/366) [8, 16, 
17]. Mizuguchi et al. [16] reported that the incidence of conventional RAO at 1-month, as 
evaluated by vascular sonography, was very rare (0.4%, 1/228). Moreover, snuffbox 
approach does not lead to direct damage of the conventional RA by arterial puncture and 
sheath insertion. Therefore, it is expected that the snuffbox approach would be beneficial for 
patients with end-stage renal disease (ESRD) or chronic kidney disease (CKD) in whom the 
RA must be preserved for the creation of the arteriovenous fistula. The protection of the RA 
by the snuffbox approach is expected; however, no studies have assessed the conventional 
RA using intravascular imaging modalities. OCT can provide superior resolution (10 µm) for 
the visualization of the three layers of the artery: the intima, media, and adventitia [20, 21]. 
OCT evaluated the whole RA at the conventional radial puncture site in the present study and 
it clearly demonstrated that acute vessel injury of the RA after the snuffbox approach was 
infrequent. Therefore, this study reaffirms the potential benefits of the snuffbox approach in 
terms of the preservation of the conventional RA and the feasible access-site for CAG or PCI 
in patients with CKD or ESRD. 
 
Limitations of this study 
There are several limitations of the present study. First, for each patient, the snuffbox 
approach was performed by a single experienced radial operator at each hospital. Second, this 
study did not have a control group. Therefore, some selection bias may have influenced the 
results. Third, inter-observer and intra-observer variability of OCT analysis were not 
evaluated. Fourth, only Korean patients were enrolled in this study. Fifth, short-term or long-
term patency of RA with using vascular ultrasound was not evaluated. Thus, the present 
results should be carefully interpreted. Despite these limitations, the study findings are 
expected to aid physicians in understanding the feasibility of the snuffbox approach for the 
preservation of the conventional RA. 
 
Conclusions 
This retrospective OCT-based study indicated that the diameter of the conventional 
RA was 2.89 ± 0.33 mm and that acute vessel injury of the conventional RA was rare in 
patients who underwent coronary intervention via the snuffbox approach. In the future, a 
large prospective multi-national study is needed to evaluate the long-term patency of 
conventional RA after the snuffbox approach. 
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Table 1. Baseline and procedural characteristics of the study population. 
Clinical characteristics (n = 46) Value 
Age [years] 65.1 ± 10.3 
Male 39 (84.85) 
BMI [kg/m2] 24.0 ± 2.9 
BSA [m2] 1.78 ± 0.16 
Hypertension 49 (49.0%) 
Diabetes mellitus 30 (30.0%) 
Dyslipidemia 33 (33.0%) 
Current smoking 51 (51.0%) 
LVEF [%] 63.7 ± 10.7 
Serum creatinine [mg/dL] 1.0 ± 0.8 
Indication: 100 (100%) 
 Stable angina pectoris 16 (34.8%) 
 NSTE-ACS 26 (56.5%) 
 STEMI 4 (8.7%) 
Left snuffbox approach 31 (67.4%) 
Use of 6-Fr sheath 46 (100%) 
Target vessel (n = 44)  
 Left anterior descending artery 26 (59.1%) 
 Left circumflex artery 7 (15.9%) 
 Right coronary artery 8 (18.2%) 
 Left main artery 3 (6.8%) 
Stent implantation 42 (91.3%) 
Values are presented as mean ± standard deviation or number (%); BMI — body mass index; BSA — body 
surface area; LVEF — left ventricular ejection fraction; NSTE-ACS — non-ST-segment elevation acute 
coronary syndrome; STEMI — ST-segment elevation myocardial infarction 
 
 
 
Table 2. Evaluation of radial artery (RA) by optical coherence tomography (n = 46). 
Parameters Value 
Number of total analyzed cross sections [frame] 2491  
Mean length of cross sections of analyzed RA [mm] 26.7 
  
Mean diameter of conventional RA [mm] 2.89 
Mean lumen area of conventional RA [mm2] 6.68  
Acute injury of RA after snuffbox approach: 5 (10.9%) 
 Intimal tear 1 (2.2%) 
 Intraluminal thrombus 4 (8.7%) 
 Medial dissection 0 (0%) 
Values are presented as mean ± standard deviation or number (%). 
 
 
 
Figure 1. A 6-Fr sheath is inserted via the distal radial approach (A) and the conventional 
radial artery (RA) is assessed with optical coherence tomography (OCT; B). (White dotted 
line: distal margin of the conventional RA). 
 
Figure 2. Optical coherence tomography image of the conventional radial artery, showing an 
intimal tear (A, arrowheads) and intraluminal thrombus (B, arrowheads). 
 
 


